Global distribution of snow precipitation systems observed by GPM satellite
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Two year observations from the GPM core satellite provide a unique opportunity to study the snow j i o
system at mid and high latitudes. This study address the following scientific questions: - | g |
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 What is the general climatology of snow precipitation observed by GPM Ku-band of radar? e e e
 Where are the snow systems with extreme sizes, intensities, and depths? And how much do L T S a et =,
they contribute to the global snow precipitation? | ey SR aon 20 enov 00
« What are the seasonal and diurnal variations of the properties of snow systems. ATTNEE T B

« What are the regional differences in snow system properties between Northern and Southern
hemisphere and over land and ocean?
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*Two years (April 2014 — March 2016) of Ku-band of precipitation radar (KuPR) version 4 data
*Snow Features (SFs) are defined by grouping the contiguous area of non-zero solid precipitation
observed by the GPM Ku-band radar.
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Figure 1: An example of snow precipitation retrieval over South Pacific Ocean near New Zealand. s F_—l_l—l_l—'_l_il_ - - f _______ -
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Snow detection and total accumulation by GPM KuPR and Cloudsat CPR
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1 1 I o Figure 8. same as figure 6 but by maximum KuPR near surface Figure 9. same as figure 6 but by maximum KuPR echo top height.
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Figure 2: Occurrence of snow events at different snowfall Figure 3: Contribution of snow accumulation from different Land
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Table 1: Mean Occurrence of snow pixels and mean unconditional snowfall rate over Northern and Southern
hemispheric ocean and land from GPM Ku and Cloudsat CPR > The snow precipitation over southern hemisphere increases towards the pole where as over the Northern hemisphere, snow precipitation was
Ocean Land > More intense snow rates occur over the mid latitudes (359-459) than over the higher latitudes.
> A small percentage of the snow features are large (>10,000 Km?2), intense (>30dBZ) and deep (>6Km), they have a large contribution of total snow
GPM KU 2.88 3.04 3.35 1.20 1.25 volume globally.
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> GPM Ku radar can detect snowfall rate down to 0.1 mm hr! and it misses light snowfall rate. 51 ! 5 g N : i° 3 E F E
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» GPM mean unconditional snowfall rate is higher than Cloudsat over Northern Ocean and Southern land P N . & Y S i A ™ @) I s @l R |
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. . : 2 ’ > Most of the intense features are shallow with 2-5 km depths and these features are relatively smaller in sizes.
: j 1 20 1 > Relatively colder, deeper and more intense features are observed over land than over ocean.
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o : o fj « GPM misses significant amount of weak snow precipitation. It does capture a large proportion of total of snow precipitation.
- N " » The differences between CloudSat and GPM in snow amounts varies significantly between land and ocean.
i, " : « Globally, very large sizes, more intense, and very deep snow system are found only 0.4%, 6.6%, and 1.26% but they contribute
Z ? : o 40%, 62%, and 22% global volumetric snow respectively.

‘ | * Northern hemispheric snow system shows strong seasonal variations in compared to the southern hemisphere. Over Northern

Figure 4: Seasonal variations of SFs and KuPR max echo F'grtf"e <k D'Umalﬂvar!a_t'OnS of SFs ah”d KuPR ‘max Rear land, the snow features are larger and shallower over ocean and smaller and deeper in the fall and spring than in winter.

top heights over Northern and Southern hemispheric ocean surface radar reflectivity over Northem and Southern |, gnqw features with larger sizes are observed mainly over the ocean in both hemispheres. Over land, relatively cold, deep and

and land separately. hemispheric ocean and land separately. .

intense features are observed.
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